role of cytokines in the initiation and perpetuation of liver diseases. The level and activity of different cytokines such as IL 6 can be abnormal and may contribute to the injury in immunologically mediated liver diseases.4 Another mechanism is the 'acute phase response', in which a panel of cytokines regulates different liver specific genes. There is detailed knowledge on how the signals of these cytokines are transduced from the surface of the hepatocyte membrane to the promotor of the liver specific gene: the mechanisms will be reviewed in this article.
Acute phase response and protein The acute phase response has been known for centuries. The ancient Greeks gave an initial description as they observed an increased sedimentation rate of erythrocytes in the blood of severely ill patients.5 Today, we can explain this phenomenon as an increase in the plasma concentration of fibrinogen and other acute phase proteins. 6 Most of the acute phase proteins are synthesised in hepatocytes, non-hepatic tissue is only a minor source of the acute phase proteins. Depending on their regulation during inflammation, they are called either positive or negative acute phase proteins. Positive means the plasma concentration is increased and negative means it is decreased during inflammation. In humans the most prominent positive acute phase proteins are C reactive protein (CRP) and serum amyloid A. In man an increase of up to 100 fold is observed during inflammation, whereas in rats the most Acute The TNF receptor leads to activation of phospholipase A 2 and diacylglycerol. Downstream of diacylglycerol is proteinkinase C (PKC), a serine/threonine kinase and different proteases. The activation of these pathways leads over yet undefined signal cascades to the activation of the transcription factors NF KB and c-jun (Fig 3) . NF (Fig 3) (for review see5-51 ). molecule which is associated with the IL 6 receptor has no tyrosine kinase activity itself, however there is evidence that after ligand binding, gp 130 activates a tyrosine kinase and a ras-encoded protein further downstream of the intracellular signal transduction pathway. 33 
Postscript
Meanwhile the APRF (acute phase response factor) has been cloned by two groups independently. 70 71 It belongs to the STATs proteins (signal transducers and activators of transcription). After phosphorylation by Jak-1 kinase APRF translocates from the cytoplasma into the nucleus and activates genes with an APREs in the promoter.
